Abstract-In Gout the deposition of crystals of Monosodium Urate monohydrate (MSUM) in various connective tissues and joints occurs, which is very painful with immflamation.The deposition likely to begin with nano particles form and expected to grow in to micro-paricles and hence it is important to synthesize and characrterize MSU nano-particles. The MSU nano particles were synthesized by wet chemical method using NaOH and uric acid (C5H4N4O3) and then characterized by powder XRD, TEM, FT-IR and thermal analysis. From the powder XRD the triclinic structure was found and 40 nm average particle size was estimated by using Scherrer's formula. From TEM the particle size was found to be in the range of 20 to 60 nm. The FT-IR spectrum for the MSU nano particles confirmed the presence of O-H stretching, N-H stretching, N-H rocking, C = O, C = C Enol or Keto and C = N vibrations. The thermal analysis was carried out from room temperature to 900ºC. With comparison to the bulk MSU the thermal stability of MSU nano particles was slightly higher and 1.5 water molecules were found to be associated with MSU nano particals. Present results are compared with the bulk MSU.
I. INTRODUCTION
Monosodium urate monohydrate (MSUM) crystals deposition invites gout in human body, which is quite painful. Gout usually presents with recurrent attacks of a cute inflammatory arthritis (red, tender, hot, swollen joint). It is caused by abnormally high level of uric acid in the blood, known as hyperuicemia. The puine metabolism is considerred to be the main reason of hyperuricemia. When purine is completely brocken metabolically the uric acid is formed and it is often correlated to high consumption of purine reach food, proteins and dairy products [1, 2] .
The risk factor of gout is also associated with the uric acid and urate compound nephropathy [3] . Nephropathy of uric acid and urate substances is associated with the formation of MSU, ammonium urate and uric acid in urinary tract system. The MSU is rarely observed in renal calculi in spite of human urine often being supersaturated with monosodium urate [4] [5] . In virto growth inhibition of MSUM crystals in the silica gel using different herbal extracts was reported by Parekh et al [6] in order to identify the potential herbal extract solution for possible clinical use. As the deposition of MSU crystals in soft tissues begins in nano-particle form first and then further aggregation grows them into the micro-crystals, it is aimed by the present authors to synthesize MSU nano-particles and then characterize them by powder XRD, TEM, FTIR and TGA and compare the results with the bulk. This study is quite important because the extremely small size and high surface to volume ratio, the nano-scale structures have unique property which is expected to dissolve more or react more with herbal extracts either in viro or in vivo experiments than the bulk form.
II. EXPERIMENTAL SECTION
The wet chemical precipitation technique was used for the synthesis of MSU nano particles. An aqueous solution 0.2 M NaOH was stirred well and heated up 70 0 C. After achieving the required temperature, uric acid was added and made suspension of uric acid into the NaOH solution. Initially, the uric acid would dissolve into the solution because uric acid is a weak acid and NaOH solution is highly basic. But after adding sufficient quantity, the solution would become suspended uric acid solution. The solution was stirred at constant temperature for four hours. Fine particles of MSU crystals were found at the bottom of the reaction vessel, which were recovered after filtration washed with distilled water and air dried. The probable reaction for the formation of MSUM is as given, NaOH + C5H4N4O3 → NaHC5H2N4O3 · H2O The MSU nano particles were analyzed by powder x-ray diffraction (XRD) using PHILIPS X'PERT MPD set up with Cu Kα radiation. The XRD pattern was analyzed by software powder X. The FT-IR study was carried out on Shimadzu FT-IR 8400 in the range from 400 cm -1 to 4000 cm -1 in KBr disc medium. The simultaneous TGA, DTA and DSC were carried out on Linseis thermal analyzer PT-1600 in the atmosphere of air from room temperature to 900 ºC at a heating rate 15 ºC/min. TEM images was taken by using Philips Tecnai 20. Figure 1 exhibits the powder XRD pattern of nano particles of MSU with the assigned planes indicated therein. In the present analysis it has been found that MSU crystallizes in the triclinic system with unit cell parameters estimated to be, a = 10.5001 Å, b = 9.5120 Å and c = 3.412 Å and α = 95.06°, β = 99.47°, γ = 97.14°. The average crystallite size was estimated by Scherrer's formula which was found to be 40nm. The TEM image of the MSU nano particles shown in Figure 2 . The majority of the particles have at least one dimension falling in to the range of 20 to 60 nm in dimension.
III. RESULTS AND DISCUSSION
The results of FT-IR studies of nano particles are sometimes interesting. In case of sodium chloride nanocrystals the absorption bands reported are entirely different from that of bulk crystals. The restoring force created by surface polarization change was responsible for the frequency differences [7] . From the comparative study of nano materials with bulk materials, the difference in the frequency of vibrational modes is considered due to dipolar interactions, interfacial effects, surface amorphousness, surface energy, etc. [8] [9] .
Fig. 2: TEM images of MSU Nano Particles
The FT-IR spectra of the MSU nano particles are presented in Figure 3 . The presence of water of hydration is primarily confirmed with the presence of a sharp dip at 3599 cm -1 , which is regarded due to O-H stretching. The broad band at the 3048 cm -1 is represented by the N-H stretching, while the absorptions between 725 cm -1 to 850 cm -1 are represented by the N-H rocking. A broad dip of absorption at 1680 cm -1 indicates the presence of more than one C=O vibrations, while the absorptions at 1528 cm -1 are due to C = C in enol or keto forms. The absorptions at 1260 cm -1 and 1387 cm -1 are due to the C-N vibrations. The absorptions between 400 cm -1 to 600 cm -1 show the presences of oxygen-metal vibrations. An attempt is made to compare the absorptions of bulk MSUM reported earlier by Parekh et al [10] with nano MSU. The C=O vibrations in the bulk is found at 1737.7 cm -1 , the nano MSU is exhibiting the red shift in terms of frequency. The C=C vibration in the bulk is observed at 1500.5 cm -1 , comparing with the nano MSU it is found that the blue shifts occurs in terms of frequency. The O-H vibration occurring at 3598 cm -1 in the bulk indicates that the nano MSU exhibits slight blue shift. It has been reported earlier that due to the reduction in the particle size the red or blue shifts are found in the FTIR spectra [7] [8] [9] [10] .
The thermo gram of the MSU nano particles is shown in Figure 4 . It is clear that the compound remains almost stable up to 210ºC, which means only 4% weight loss occurs, thereafter, it starts dehydrating up to 260 ºC with weight-loss of 12.4%, then the compound remains almost stable up to 350 ºC with weight loss of only 2.9%. After this the second reaction starts and at 500 ºC with major decomposition corresponding to 61.1% weight-loss. The third reaction occurs between 500 ºC to 655 ºC with weight-loss of 7.1% and finally the residual trace compound remains almost thermally stable at 700 0 C. One can say that the MSU nano particles are dehydrating first and then decomposing and at last at 700 ºC with weight loss of 87.5% of original weight the residual compound is found. Comparing this result with the bulk crystalline result of Parekh et al [10] , where the crystalline MSUM starts dehydrating at 170 ºC and becomes completely dehydrated at 240 ºC. The bulk crystalline MSU remained 87.20 of original weight at 700 ºC [10] . From the thermo-gram of Figure ( 4) the number of water molecules associated with the MSU nano-particle sample were found to be 1.507. From the above discussion it is found that the water molecules are slightly more tightly bound with the nanoparticles, which may be due to high surface area available with nano-particles and high surface energy. The C=O vibration in bulk is comparing with Nano MSU it is found that the blue shift and O=H vibration in bulk is comparing with Nano MSU it is found that the red shift observed.
Comparing the results of the thermal analysis with the bulk crystalline sample it was found that the nano particles dehydrate at slightly higher temperature than the bulk samples, which may be due to higher surface energy of nano particles and higher surface area facilitating stronger bonds with water molecules.
